DATA RECORDING METHOD FOR OPTICAL DISK DRIVE 

BACKGROUND OF THE INVENTION 

[0001] (A) Field of the Invention 

[0002] The present invention is related to a data recording 
method for an optical disk drive, more specially, to a data recording 
method for an optical disk drive for dealing with the event of 
recording interruption. 

[0003] (B) Description of the Related Art 

[0004] If abnormal servo signals of an optical disk drive 
caused by, for example, vibration, track-locking errors on a disk or 
laser defocusing, are detected, or a so-called buffer under run 
occurs because the host transfer speed cannot catch up with the 
recording speed, the recording is interrupted. The recording is not 
continued until the vibration stops, the track is locked again, the 
laser refocuses or sufficient data is supplemented in the buffer. 

[0005] In general, the data to-be-recorded are divided into 
data blocks in advance, and are sequentially recorded in unit of data 
blocks. As shown in FIG. 1 , the host data to be recorded are 



transferred to a first buffer 1 1 by the host (not shown), and are 
encoded by an encoder 1 2 to generate error correction codes 
(ECCs), in which it needs to wait the entire data of a data blocl< have 
been received completely for generating the related ECCs. In 
practice, the encoder 1 2 first encodes several data blocks, and the 
encoded ECCs are temporarily stored in a second buffer 1 3 for 
further uses. Afterwards, the data and ECCs are both recorded in 
the optical disk. 

[0006] Referring to FIG. 2, U.S. Pat. No. 6,41 8,099 B2 
discloses an optical disk apparatus, in which recording is 
interrupted immediately once a buffer under run is detected, and 
the interruption position is stored as the starting position of the 
next recording. When the recording is continued, it starts to record 
the data and ECCs from the interruption position. In other words, it 
firstly records the rest unrecorded data of the data block where the 
buffer under run occurs, and continues to record the following next 
data blocks. Because the encoded ECCs are still stored in the 
second buffer 1 3 of FIG. 1 , thereby it doesn't to re-encode when the 
recording is continued. However, the above recording method has 
to record the recording interruption position and maintains data in 



the second buffer 1 3 during interruption. Furtlnermore, tlie 
inaccuracy of tlie start recording position may result in data loss. 

SUMMARY OF THE INVENTION 

[0007] The objective of the present invention is to provide a 
data recording method for an optical disk drive for dealing with the 
event of recording interruption, by which recording manners can be 
unitized and the inferior recording quality caused by servo signal 
errors can be avoided. 

[0008] In the first embodiment, the data recording method 
for an optical disk drive put forth in the present invention includes 
the following steps. First, several data blocks are encoded and 
recorded sequentially, and it detects if the buffer under run occurs. 
If the buffer under run occurs, the recording does not stop 
immediately until at least the main data of the data block where the 
buffer under run occurs have been recorded completely. 
Afterwards, the data block next to the data block where the buffer 
under run occurs is re-encoded and recorded. 



[0009] In the second embodiment, the data recording 
method for an optical disk drive of the present invention includes 
the following steps. First, one or more data blocks are encoded and 
recorded sequentially, and it detects if the servo signal error occurs. 
If the servo signal error occurs, the recording stops immediately. 
Afterwards, it restarts to encode and record the data block where 
the recording stops or a data block preceding the data block where 
the recording stops. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates a known recording data generation 
method for an optical disk drive; 

[001 1 ] FIG. 2 illustrates a known data recording method for 
an optical disk drive; 

[001 2] FIG. 3 illustrates the data recording method for an 
optical disk drive of the first embodiment in accordance with the 
present invention; 



[001 3] FIG. 4 illustrates the flow chart of the data recording 
method for an optical disk drive of the first embodiment in 
accordance with the present invention; 

[001 4] FIG. 5 illustrates the data recording method for an 
optical disk drive of the second embodiment in accordance with the 
present invention; and 

[001 5] FIG. 6 illustrates the flow chart of the data recording 
method for an optical disk drive of the second embodiment in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 6] FIG. 3 is the illustrative diagram of the data recording 
method for an optical disk drive of the first embodiment in 
accordance with the present invention, which shows the situation 
when a buffer under run occurs. The buffer under run is a situation 
that the number of data blocks including data and ECCs in the 
buffer, which is available to be recorded, is smaller than a threshold 
value. Generally, a data block includes a main data area for storing 
the host data and an auxiliary data area for storing the ECCs. When 



a buffer under run is detected, the data recording doesn't be 
interrupted riglit away. In tliis embodiment, wlien tlie buffer under 
run occurs, tlie data of tlie data blocl< (N) are being recorded. 
Before tlie data bloclcs stored in tlie buffer are used up, tlie 
recording doesn't stop until at least the main data of the data block 
(N) stored in the buffer have been recorded, i.e., the interruption 
occurs in the auxiliary data area of the data block (N). In general, 
the buffer is large enough to store one or several data blocks. 
Therefore, when the buffer under run occurs, the buffer still stores 
the data of the data block where the buffer under run occurs. This 
means it doesn't have the problem that the data is not available to 
be recorded before stop recording. In this embodiment, the ECCs 
have to be encoded again before the recording restarts, and the 
recording restarts at the beginning of the data block (N+1), i.e., the 
beginning of the data block next to the data block where the buffer 
under run occurs. The above-described method and the case 
without the buffer under run, both start the recording at the 
beginnings of data blocks, so that the recording manners can be 
unitized and it avoids the disadvantages of the prior art that the 
interruption position must be stored and the data in the second 



buffer must be maintained. As a result, tlie action of restarting 
recording is essentially equivalent to that of the original recording 
method, so the setting of the recording control signals becomes 
more convenient, thereby the control manners can be simplified, 
and the probability of error occurrence can be effectively reduced. 
Moreover, part of the ECCs may not be recorded when recording is 
interrupted, and therefore an unrecorded region exists between two 
adjoining data blocks. In other words, the recording doesn't start at 
the interrupted position, which differs from the prior art. 
Accordingly, to keep part of the ECCs not being recorded can avoid 
the overlap of the recording data caused by the inaccuracy start 
position of the restart recording that is too early. 

[001 7] In this embodiment, the recording is interrupted at 
the auxiliary data area located at the end of the data block rather 
than at the main data area for storing host data. Therefore, even if 
the recording quality is not good due to unstable actions such as 
the interruption and reconnection of the auxiliary data, or an error 
caused by data is not recorded, the correctness of the host data will 
not be affected, and thereby the recording quality of the entire disk 
can be maintained. In addition, as described above, the auxiliary 



data can be incompletely recorded to induce the discontinuity of the 
data, so as to avoid the situation of the overlap of the recording. 

[001 8] FIG. 4 is the data recording flow diagram of the 
above-described first embodiment. First, an optical disk drive 
receives host data transferred from a host and stores them in a 
buffer. Encoding and recording start if the amount of data stored in 
the buffer is larger than a first threshold value, otherwise more host 
data will be received and stored in the buffer. After the encoding 
and recording start, the optical disk drive continues receiving and 
storing the host data in the buffer until the host informs that the 
data have been transferred completely. If the data from the host 
have been transferred completely and no data remains in the buffer, 
it represents that all data have been recorded. Otherwise, the 
encoding and recording are performed continuously to record the 
data stored in the buffer to the disk. If the data have not yet been 
transferred completely and the number of the encoded data blocks 
is smaller than a second threshold value, i.e., the buffer under run 
occurs, the remaining data in the data block are recorded 
continuously, and the recording doesn't stop until at least the 
remaining main data of the data block, where the buffer under run 



occurs, in the buffer have been recorded completely. When the 
recording restarts, the data in the data block next to the data block 
where the recording is stopped have to restart encoding, so as to 
continue the record work of the next data block. 

[001 9] Besides the above-described buffer under run, the 
servo signal errors caused by vibration or defocusing also can result 
in the recording interruption. 

[0020] FIG. 5 is the illustrative diagram for the data 
recording method for an optical disk drive of the second 
embodiment, which shows the situation when a servo signal error 
occurs, and is applied to a rewritable disk. The servo error is an 
error on the servo system of an optical disk drive that results in the 
incorrectness of record, such as the motor control error on the 
servo system caused by vibration, disk track locking error or laser 
defocusing error. If the servo error occurs in the data block (N-1 ), 
and the time to detect the servo error is at the end of the data block 
(N-1), the recording cannot be timely interrupted in the data block 
(N-1 ) because the time to detect the servo signal is too close to the 
data block (N). Therefore, the recording is actually interrupted in 



the data block (N). Because the buffer under run only relates to the 
problem that data cannot be transferred timely, the data recording 
quality before the interruption, in general, is not affected. However, 
the servo error is due to the physical out-of-control status such as 
vibration and laser focusing failure, so the correctness of data 
recording between the servo error occurrence and the record 
interruption is unreliable. In order to avoid the above-described 
problem, the time to restart encoding and recording is set at the 
beginning of the data block (N-1 ), i.e., the beginning of the data 
block ahead of the data block (N) where the recording is interrupted. 
In other words, data in the data block (N-1 ) and data in the data 
block (N) before interruption are re-recorded again, so as to remove 
the anxiety of unreliable recorded data. 

[0021] The above-described re-recorded area is not limited 
to extend to the adjacent data block ahead of the data block 
occurring interruption, and can be determined according to practical 
conditions. For example, previous multiple data blocks are re- 
recorded, or only the data block where the recording is interrupted 
are re-recorded. If there is unreliable recorded data caused by 
servo error exists, all the relative data blocks can be re-recorded 



again. Moreover, when the disk is a rewritable disl<, the recording 
method of the second embodiment also can be applied to the 
situation of the buffer under run, i.e., the buffer under run is 
deemed a servo error. 

[0022] FIG. 6 is the data recording flow chart of the second 
embodiment. First, the data are stored in a buffer, and the data 
encoding and recording starts if the amount of data stored in the 
buffer is larger than a threshold value, otherwise the host data are 
received continuously and stored in the buffer. Afterwards, while 
encoding and recording, the host data are received continuously 
and stored in the buffer. If a servo error occurs, the recording stops 
immediately, and it restart to encode and record a data block 
preceding the data block where the recording stops or the data 
block where the recording stops. If there are no servo errors, the 
question whether the host data have been transferred completely is 
verified. If the data have been transferred completely and no data 
remains in the buffer, it represents that all data have been recorded. 
If the host data have not yet been transferred completely or the data 
storage of the buffer is not empty, the encoding and recording 
continue. 



[0023] The data recording method for an optical disl< drive of 
the present invention mainly is applied to the current digital video 
drive (DVD). However, it is possible that an optical disk drive of a 
new type appears in the future only if the optical disk drive of a new 
type applies the technique in accordance with the present invention, 
which is covered by the scope of the present invention. 

[0024] The above-described embodiments of the present 
invention are intended to be illustrative only. Numerous alternative 
embodiments may be devised by those skilled in the art without 
departing from the scope of the following claims. 



